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ABSTRACTOF THE DISCLOSURE 
‘ Solid free ?owing moulding compositions based on a 

liquidunsaturatedv polyester resinvsystem which is ad 
sorbed on a ?nely divided inorganic primary ?ller and 
then blended with a secondary ?ller or larger average 
particle size to produce the free ?owing particulate 
product. _‘ ' ‘ ‘ 

The present invention is concerned with improvements 
in and relating to-polyester moulding compositions. 

Thermosetting moulding powders are known and com 
prise-a mixture of a ?nely divided resin binder, e.g. a 
phenolic resin, ?ller, pigments and catalysts. These pow 
ders are free' ?owing and are therefore suitable for use 
in injection and extrusion moulding operations. 
, ‘An object of the present invention is to provide a ther 
mosetting mouldingpowder based on a liquid unsaturated 
polyester resin system which is in a free ?owing form and 
is suitable for use in‘moulding operations. 
Accordingly the present invention is a solid, free ?ow 

ing, vthermosetting moulding‘ composition comprising a 
liquid unsaturated polyester resin system absorbed on a 
?nely divided inorganic primary ?ller, and a secondary 
?ller having a larger average particle size than the pri 
mary ?ller in ‘sufficient ‘quantity to produce a free ?owing 
product. 
The present invention. is further a’ process for the prep 

aration of a free ?owinglpolyester moulding composition 
which, comprises’ mixing the liquid unsaturated polyester 
resin system with'a I?nely divided inorganic primary ab 
sorbent ?ller’to'absorb the resin system and form a dough, 
and blending the dough with a suf?cient quantity of a 
second ?ller having a larger average particle size than 
the primary ?ller to'form a free ?owing moulding powder. 

Liquid ‘unsaturated polyester resin systems are com 
monly used as a basis for the resin binder for moulding 
compositions and this type of system is suitable for use 
in the solid free ?owing moulding compositions of the 
present invention. They normally contain a liquid mono 
mer that is copolymerisable with the unsaturated poly~ 
ester. 

The proportions and type of unsaturated polyester and 
copolymerizable monomer must be such as to give a liquid 
system. 

Typically the polyester component of these systems can 
be prepared by poly-condensation of a polycarboxylic 
acid (or anhydride) with a polyhydric alcohol, one of the 
components having non-aromatic unsaturation capable of 
undergoing addition polymerisation e.g. ethylenic unsatu~ 
ration. The dicarboxylic acids and dihydric alcohols are 
mainly used especially the Int-unsaturated a?-dicarbmrylic 
acids. The unsaturated acids may be partly replaced by a 
saturated polycarboxylic acid, e.g. phthalic or isophthalic 
acids. ‘It is preferred to use a mixture of saturated and 
unsaturated dican'boxylic acids together with a glycol. 
Suitable unsaturated acids are for example, malic, fumaric, 
or their anhydrides. Suitable dihydric alcohols are for ex 
ample, ethylene glycol, diethylene, glycol, propylene gly 
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col, hexylene glycol and the condensation products of 
ethylene or propylene oxide with bisphenol A. Part of the 
dihydric alcohol may be replaced by polyhydric alcohols 
such as pentaerythritol or by monohydric alcohols such 
as cyclohexanol. Alternatively, the polyesters can be pre 
pared by reacting ole?n oxides such as ethylene or propyl 
ene oxide with the foregoing acids or anhydrides. 

Unsaturated monomers capable of copolymerization 
with the unsaturated polyesters are known from the litera— 
ture and include monomeric vinyl and substituted vinyl 
compounds such as vinyl esters, the esters of acrylic, 
methacrylic, maleic or fumaric acids, allyl and polyallyl 
compounds and vinyl aromatic compounds. Some exam 
ples are ‘styrene, vinyl toluene, and diallyl phthalate. The 
monomers can comprise between 25 and 75 percent by 
weight of the polyester in the system. The preferred sys 
tem contains styrene as the monomer and in this system 
typical proportions of monomer in relation to the total 
weight of the liquid unsautrated polyester resin system are 
in the range 30 to 50 percent by weight ‘and preferably in 
the range 35 to 45 percent by weight. 
Most suitably the proportion of liquid unsaturated 

polyester resin system in relation to the total weight of 
the composition is in the range 10 to 40 percent by weight 
and preferably in the range 10 to 20 percent by weight. 
The liquid unsaturated resin systems preferably contain 

a polymerisation initiator which is usually a free radical 
forming compound. ISuitable initiators are well known, 
examples are benzoyl peroxide and tert. butyl perbenzoate. 
The amounts in which such initiators can be used are 
known. Typical‘ quantities are in the range 0.1 to 8 percent 
by weight in relation to the total weight of liquid un 
saturated polyester resin system. 

The primary absorbent ?llers suitable for use in the 
compositions of the present invention are ?nely divided 
inorganic materials preferably having an average particle 
size less than 5n. They characteristically have the ability 
to absorb the liquid components of the composition, and 
to release them so that they can ?ow throughout the com 
position when it is subjected to pressure. Some examples 
of such ?llers are Calo?l A4, a precipitated calcium car 
bonate coated with a rosin, Calofort S, a precipitated cal 
cium carbonate coated with stearate, Snowcal 7 ML, a 
?nely ground chalk, and Snowcal CWI a ?nely ground 
chalk coated with a metal stearate. The primary ?ller 
should be present in a sufficient quantity to form a mix 
ture of doughy consistency when mixed with the liquid 
constituents of the composition, i.e., suf?cient is present to 
absorb all the liquid components. A suitable quantity to 
perform this function is from 100 to 400 weight percent 
of the total weight of the liquid constituents present in the 
composition. 
The secondary ?llers suitable for use in the composi 

tions of the present invention are ?nely divided inorganic 
materials preferably having an average particle size great 
er than 10g. They should be ?llers which are easily wetted 
by the liquid constituents of the compositions, in order 
than an even distribution of the pol-ymerisable constituents 
throughout the ?ller is achieved during the moulding oper~ 
ation. Some examples of suitable secondary ?llers are: 
Alumina MH 70 and small glass beads such as Ballotini 
3000 and 2429. Su?icient secondary ?ller should be added 
so that the dough produced by the addition of the pri 
mary ?ller is converted to a free ?owing material. Suit 
able quantities of secondary ?ller are in the range 40 to 
70 and preferably 50 to 60 weight percent of the total 
composition. 
The moulding compositions may contain a thermoplas 

tic material or liquid saturated polyester in known mono 
mer as shrinkage control agents. Suitable thermoplastic 
materials are polystyrene, polyvinyl chloride, and poly 
ethylene, and a suitable saturated polyester is Hex-aplas 
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PPA. The thermoplastic materials are preferably present 
in proportions from 2-14% by weight of the total com 
position. The liquid saturated polyesters may be added in 
proportions from 2 to 20% by weight of the total com 
position. In order to prevent exudation of the liquid satu 
rated polyester on moulding a thermoplastic material can 
be added. See British patent speci?cation 1,098,132. 

‘Other modi?ers, such as glass ?bres, synthetic {?bres 
such as acrylic, rayon or nylon ?bres, and cellulosic ?bres 
such as sisal may be added to the composition. 
The preferred method of preparing the compositions 

according to the present invention is to mix all the con 
stituents of the unsaturated polyester resin system ?rst, 
that is: the unsaturated polyester, the copolymerizable 
monomer or monomers, catalysts, shrinkage control 
agents, modi?ers, etc., prior to the addition of the pri 
mary ?ller and the subsequent addition of the secondary 
?ller and other ingredients of the composition. 
The following example illustrates the unsaturated free 

?owing moulding compositions of the present invention. 
EXAMPLE 

The following ingredients were thoroughly mixed in a 
blade mixer until a homogeneous product was obtained. 

Ingredients: Parts by wt. 
Resin (an isophthallic polyester/styrene mix 

ture containing 60% polyester) _______ __ 10.00 
Additional styrene ____________________ __ 0.50 

Hexaplas PPA (polypropylene adipate) ___._ 2.00 
‘Polystyrene _________________________ __ 1.00 

Zinc stearate lubricant ________________ __ 0.85 

Stearine ____________________________ __ 0.10 

BHT Inhibitor (butylated hydroxy toluene) _ 0.05 
Benzoyl peroxide (65v_% paste in dimethyl 

pht‘halate) _________________________ __ 0.50 

Timonox (antimony oxide) ____________ __ 2.00 

The primary ?ller, Calo?l A4 (25.00 parts by weight) 
was added to the mix, and blended until a mixture of 
doughy consistency was obtained. 
The secondary ?ller, a mixture of Alumina MB 70 

(38.00 parts by weight) and Ballotini 3000 glass beads 
(20.00 parts by weight) were blended in and mixed until 
a free ?owing or “crum ” moulding compound was ob 
tained. 

This solid, free ?owing thermosetting moulding com 
position was then used successfully in the production of 
moulded articles in a conventional injection moulding ma 
chine. The composition ?owed easily in the machine and 
good mouldings were obtained. 
We claim: 
1. A solid free ?owing thermosetting moulding com 

position comprising the admixture of (a) as a ?rst com 
ponent a liquid unsaturated polyester resin system ab 
sorbed on from 100 to 400% by weight of a ?nely divided 
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inorganic primary ?ller having an average particle size 
of less than 5 microns with (b) as a second component 
a secondary ?ller having an average particle size greater 
than 10 microns in su?icient quantity to produce a free 
?owing product. 

2. A moulding composition as claimed in claim 1 
wherein the liquid unsautrated polyester resin system 
comprises an unsaturated polyester, a copolymerisable 
monomer and a polymerisation initiator. 

3. A moulding composition as claimed in claim 2 
wherein the weight of copolymerisable monomer is be 
tween 30 and 50% of the weight of the unsaturated poly 
ester. I 

4. A moulding composition as claimed in claim 2 
wherein the copolymerisable monomer is styrene. 

5. A moulding composition as claimed in claim 1 where 
in the polymerisation initiator comprises 0.1 to 8% by 
weight in relation to the total weight of the liquid un 
saturated polyester resin system of benzoyl peroxide or 
tertiary butyl perbenzoate. 

6. A moulding composition as claimed in claim 1 
wherein the proportion of liquid unsaturated polyester 
resin system is in the range 10 to 20% by weight in rela 
tion to the total weight of the composition. 

7. A moulding composition as claimed in claim 1 
wherein the secondary ?ller is a ?nely divided inorganic 
material which is capable of being easily wetted by the 
liquid constituents of the composition. 

8. A moulding composition as claimed in claim 1 
wherein the moulding composition further contains a 
thermoplastic material and/or a liquid saturated poly 
ester as a shrinkage control agent. 

9. A moulding composition as claimed in claim 1 which 
also contains a ?brous reinforcing ?ller. 

10. A process for the preparation of a free ?owing poly 
ester moulding composition as claimed in claim 1 which 
comprises mixing the liquid unsaturated polyester resin 
system with a ?nely divided inorganic primary absorbent 
?ller to absorb the resin system and form a dough, and 
blending the dough with a sufficient quantity of a second 
?ller having a larger average particle size than the primary 
?ller to form a free ?owing moulding powder. 
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